With the widespread use of antiretroviral therapy in patients with HIV-AIDS, a prolonged life expectancy is now evident. This has led to an increased incidence of malignancies in this patient population. The spectrum of malignancies in these patients differs worldwide. Objective To study the patterns of AIDS-de ning malignancies (ADMs) and non-AIDS-de ning malignancies (NADMs) in patients in India with HIV-AIDS and to analyze the correlation of CD4 counts with the malignancies. Methods This retrospective study included patients presenting with a malignancy and coexisting HIV-AIDS from January 2013 through December 2016. Patients with CD4 counts at the time of diagnosis of malignancy and having received treatment were analyzed. Analyses of the patient characteristics and correlation of CD4 counts with ADM and NADM were performed. Results A total of 285 patients were evaluated. The median age was 44.8 years (range, 5-80 years). The mean CD4 count was 235.4 cells/mm 3 (range, 50-734 cells/mm 3 ; reference range, 500-1,500 cells/mm 3 ). Cervical cancer was the most common malignancy in women, and non-Hodgkin lymphoma (NHL) was the most common among men. There was a statistically signi cant difference in CD4 counts between ADMs and NADMs (P = .03). A statistical difference was also noted when the CD4 counts of patients with NHL were compared with other malignancies. However, there was no statistically signi cant difference noted when CD4 counts of patients with cervical cancer were compared with NADM (P = .914). Limitations This was a retrospective study and included only patients receiving treatment for malignancies at a single institution. Conclusions NHL and cervical cancer continue to be the most common malignancies in patients with HIV-AIDS in developing countries. NHL tends to occur in patients with lower CD4 counts. Funding/sponsorship None.
I ndia has the third largest HIV epidemic in the world because of its large population size, with 0.3% of the adult population infected with HIV. at translates to 2.1 million infected people, posing a signi cant challenge in the management of these individuals. 1 In all, 43% of the infected are currently on highly active antiretroviral therapy (HAART). 1 ere has been a signi cant decrease in the number of HIV-AIDS-related deaths in recent years because of the remarkable increase in the use of antiretroviral therapy. 2 However, the prolonged life expectancy in these patients has resulted in an increase in the risk of various new diseases such as cancers. With the complex interactions between altered immunity and infections, the risk of cancers is markedly increased in patients with HIV-AIDS. 3 e spectrum of malignancies in this group of patients di ers from that in the general population. In addition, the pattern and the magnitude of malignancies di er in di erent parts of the world. 4 In this study, we have analyzed the pattern of malignancies in patients with HIV-AIDS in a regional cancer center in India. e aim of the study was to analyze the pattern of malignancies in patients with HIV-AIDS based on their age and sex and to document the CD4 counts at the time the malignancy was diagnosed. 
Methods
We retrieved data from our institution's medical records department on all patients who had HIV-AIDS and had been diagnosed with a malignancy. Data of all patients presenting with a malignancy and coexisting HIV-AIDS from January 2013 through December 2016 were analyzed initially. Only patients for whom there was a documented CD4 count were included in the nal retrospective analysis. We analyzed the correlation between the patients' CD4 counts and malignancies subclassi ed as AIDS-de ning malignancies (ADMs; aggressive B-cell non-Hodgkin lymphoma [NHL] and cervical cancer) or non-AIDSde ning malignancies (NADMs; all other malignancies other than aggressive NHL and carcinoma cervix were de ned as NADM). We also analyzed the correlation between the CD4 count and NHL and other malignancies. A statistical analysis was performed using SPSS Statistics for Windows, version 23 (IBM Corp, Armonk, NY). e independent sample Mann-Whitney U or Kruskal-Wallis tests were used for comparing the CD4 counts between the various subgroups of malignancies. e study was carried out in accordance with the Declaration of Helsinki and Good Clinical Practice Guidelines.
Results
A total of 370 patients who were diagnosed with malignancy and have coexisting HIV-AIDS were identi ed. In all, 85 patients were excluded because there were no CD4 counts available for them, and the remaining 285 patients were included in the nal analysis. Of that total, 136 patients (48%) were men, and 149 (52%) were women. e median age of the population was 44.8 years (5-80 years) at the time of diagnosis with malignancy. e mean CD4 count of the entire population was 235.4 cells/mm 3 (50-734 cells/mm 3 ). ere were 104 patients with CD4 counts of ≤200 cells/mm 3 , and 181 patients had CD4 counts of >200 cells/mm 3 ( Table 1 ). All patients received the HAART regimen, efavirenz-lamuvidine-tenofovir (600 mg/300 mg/300 mg Telura).
e most common malignancies in this population were gynecologic malignancies, followed by hematologic malignancies. Cervical cancer was the most common malignancy among women as well as in the overall study population. Among men, the most common malignancy was NHL. e second and third most common malignancies in men were carcinoma oral cavity and carcinoma oropharynx, respectively, whereas in women, they were NHL and breast cancer. e distribution of various hematologic, head and neck, and gastrointestinal malignancies in this group of patients is shown in Figures 1, 2 , and 3.
e ADMs in the study were NHL, including 2 patients diagnosed with primary central nervous system (CNS) , and in the NADM subgroup, it was 250 cells/ mm 3 . ere was a signi cant di erence in the distribution of CD4 counts between the ADM and NADM subgroups (P = .03; Mann-Whitney U test). A statistical di erence was also noted when the CD4 counts of the patients with NHL were compared with other malignancies (P = .0001; Mann-Whitney U test) ere was no statistically signi cant di erence noted when CD4 counts of patients with cervical cancer were compared with NADMs (P = .914).
Discussion
In 2015, a report from the Indian government estimated the prevalence of HIV in the country as 0.26% (0.22%-0.32%). 5 e report also noted a decreasing trend in the number of new cases of HIV diagnosed and a decrease in the number of AIDS-related deaths. 5 e decrease in deaths from AIDS is primarily attributed to the widespread use of HAART. With the introduction of HAART therapy, the survival of patients diagnosed with HIV-AIDS has increased markedly. 6 However, newer challenges have emerged with improved survival, such as an increasing number of patients being diagnosed with malignancies. In the current HAART era, the pattern of malignancies in people living with HIV-AIDS has changed compared with the pre-HAART era. 7 e literature suggests that worldwide, malignancies are encountered in about 30% patients with HIV-AIDS, but that percentage di ers sharply from that encountered in India, where it is less than 5%. 8 is may partly be explained by opportunistic infections such as tuberculosis in Indian patients, which remains the leading cause of death in the HIV-AIDS population. In our study, we retrospectively analyzed the pattern of malignancies in patients with HIV-AIDS.
Although few studies have quoted NHL as the predominant malignancy in their patients with HIV-AIDS, the predominant malignancy was cervical cancer in our patient population, as seen in few other studies. [8] [9] [10] Head and neck malignancies also continue to be common malignancies in men with HIV-AIDS. 10 us, an increase in malignancies induced by the human papillomavirus (HPV) can be seen in this group of patients. Only a few CA, carcinoma pediatric malignancies were noted in our study, and all of those patients had a vertical transmission of HIV.
Kaposi sarcoma is quite rare in the Indian population, and no case of Kaposi sarcoma was diagnosed in our study population. A similar nding was seen in several earlier publications from India. In the largest published series from India by Dhir and colleagues, evaluating 251 patients with HIV-AIDS and malignancy, no case of Kaposi sarcoma was reported. 10 e authors mentioned that this nding might be because of the low seroprevalence of Kaposi sarcoma-associated herpesvirus in the Asian population. 10 ree di erent studies from southern India have also not reported the incidence of Kaposi Sarcoma in their series of HIV-AIDS patients with malignancies, [11] [12] [13] and similar ndings were also reported in a study from northern India. 9 e incidence of other immunode ciency-related malignancies was identical to those reported in other studies in the literature. 10, 14 As seen in other studies, the CD4 counts in patients with ADM were signi cantly lower compared with those of patients with NADM, and that di erence was not seen when CD4 counts of patients with cervical cancer were compared with patients in the NADM subgroup. e risk of NHL increases proportionally to the degree of immune suppression. e increased susceptibility to various infections in patients with low CD4 counts may also contribute to the occurrence of NHL in patients with low CD4 counts. e occurrence of various other rare cancers in patients with HIV-AIDS may be because of confounding rather than a direct HIV or immunosuppression e ect.
An increasing incidence of NADMs has been noted in the Western literature. 7, 14 ADMs remain the most common malignancies in the HIV-AIDS population, accounting for about 48% of all malignancies. 8 is is in concordance with previous publications from India. 8, 10 With the widespread availability of generic HAART, the incidence of ADMs may decrease even more in the future. In developing countries where the screening procedures for malignancies in both the general population and patients with HIV-AIDS have not yet been implemented at a national level, premalignant lesions of the cervix are not detected. 10 Cervical cancer is the most common malignancy in our study population, which underscores the importance of cervical cancer screening in patients with HIV-AIDS.
In the developed countries, following the introduction of HAART in HIV-AIDS management, the incidence of Kaposi sarcoma decreased by 60% to 70%, and the incidence of NHL decreased by 30% to 50%, whereas the rates of cervical cancer remained either stable or declined. 15, 16 Despite the declining trend, the incidence of these malignancies continues to be high among patients with HIV-AIDS compared with the general population. 17 A study from the United States showed increasing trends in various NADMs (such as anal, lung, and liver cancers and Hodgkin lymphoma) from 2006 to 2010. 17 In 2003, the number of patients with NADM were higher than the number of patients with ADM in the United States.
14 In a population-based study from Brazil, ADMs were the most common malignancies diagnosed in patients with HIV-AIDS. A declining trend was noted in the incidence of ADMs in the population and an increasing trend in the incidence of NADMs. is increase in NADM incidence was contributed by anal and lung cancers. 18 Studies from developing countries such as Uganda and Botswana have also shown a decrease in the incidence of Kaposi sarcoma after the introduction of HAART. [19] [20] [21] Kaposi sarcoma, cervical cancer, NHL (including Burkitt lymphoma, immunoblastic lymphoma, and primary CNS lymphoma [PCNSL]) comprise ADMs. All 3 ADMs have an underlying viral infection as the causative agent. 22 Kaposi sarcoma is caused by the Kaposi sarcoma herpes virus, for which seroprevalence varies worldwide. 23 As already noted in this article, the incidence of Kaposi sarcoma among the HIV-AIDS population has decreased worldwide since the introduction of HAART.
e preinvasive uterine cervix lesions and carcinoma cervix are caused by HPV. NHL in patients with HIV-AIDS is a predominantly aggressive B-cell neoplasm. EpsteinBarr virus is implicated for most of the ADM NHLs. 24 PCNSL occurs in patients with low CD4 counts and poses a diagnostic challenge.
e treatment outcomes for patients with PCNSL before the HAART era were dismal. With the widespread use of HAART, the treatment outcomes of patients with HIV-AIDS and NHL improved, and, currently, these patients are managed the same way as other patients with NHL. 22 e increasing incidence of the NADM is partly attributed to the increasing incidence of these malignancies in the general population. An elevated risk of certain NADMs is also attributable to viral infections. e common NADMs in the United States are lung, anal, oropharyngeal, and hepatocellular cancers and Hodgkin lymphoma. 14 e common NADMs in our study population were oral, oropharyngeal, colon, and breast cancers and Hodgkin lymphoma. One-third of head and neck cancers, including most oropharyngeal cancers, and cervical and anal cancers in patients with HIV-AIDS are related to HPV. 25 Patients with HIV-AIDS are at increased risk for chronic HPV infection from immunosuppression. Chronic HPV infections and prolonged immunosuppression cause premalignant high-grade squamous intraepithelial lesions and invasive cancers. 22 e initiation of and adherence to HAART leads to immune recovery and reduces high-risk HPV-associated morbidity. 26 Findings from previous studies have demonstrated the bene ts of screening for cervical cancer in patients with HIV-AIDS. 27 e HPV vaccine is immunogenic in patients with HIV-AIDS and might help prevent HPV-associated malignancies. 
Conclusions
With the wide use of HAART by patients with HIV-AIDS, we can expect an increase in the survival of that population.
e incidence of malignancies may also increase signi cantly in these patients, and further longitudinal studies are needed, as malignancies may emerge as the most common cause of death in patients with HIV-AIDS. In addition, the extensive use of HAART therapy and implementation of screening programs for cervical cancer in patients with HIV-AIDS could result in a decrease in the incidence of ADMs.
